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(57) An oil-in-water type emulsion comprising (1) an 
emulsifying agent. (2) a lysophospholipoprotein, and (3) 
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Descripti n 

BACKGROUND OF THE INVENTION 
Field of ttie Inventton: 

This Invention relates to an oil-in-water type emulsion which has a fresh cream-like fresh texlura spreads Hs flavor 
in the mouth naturaBy like fresh aeam. and Is easy to handle like vegetable cream; and to a process for producing the 

same. 

Description of the Related Art 

Japanese Patent Publication No. 61408/91 discloses a process for preparing a fbamable oINn-water type emulsion 
conrposition having a flavor dose to whipped cream made of natural fresh cream and improved physical properties^ 
which comprises using 100 to 200 mg/100 ml of a divalent metal. 100 to 200 mg^lOO ml of a monovalent metal, and 
0.08 to 30% by weight of casan each based on the composition to artif toially form fiat droplets which are equal to milk 
fat droplets of fresh aeam in sze and interfadal strength. 

The composition obtained by the above process has its flavor and physical properties improved to some extent but 
not to a fully satisfactory extent. 

SUMMARY OP THE INVENTION 

An object of the pres^it invention is to provkle an oil-in-water type emulsion which has a fresh cream-like fresh tex- 
ture, spreads its flavor In the mouth naturally Gke fresh cream, excels fresh cream in palatabilHy. and exNlMts excellent 
heat shock resistance and machining resistance as otsservedwHh vegetable aeam and is therefore easy to handle; and 
a process for producing the same. 

The inventors of the present inventfon have extensively investigated the emulsified sfructure of natural fresh cream. 
As a result they have found that incorporation of an emuls^g agent and specific proteins affords an ideal oil-in-water 
type emulsion endowed wHh enhanced properties characteristic both of natural fresh cream and of vegetable cream 
and thus acconpFished the above object. 

The Invention has been completed based on the above finding and provides an oiMn-water type emulsion oonpris- 
ing (1) an emulsifying agent. (2) a lysophosphollpoprotein. and (3) a protein other than the lysophospholipoprotetn as 
component (2), the protein (3) having a larger molecular weight than the protein as component (2). 

The invention also provides an oil-m-water type emulsion comprising (1) an emulsifying agent (2) a lysophosphoi- 
ipoproteln. (2*) a phospholipoproteia and (3) a protein other than the pnsteins as components (2) and (2*). the protein 
(3) having a larger molecular weight than the proteins as components (2) and {Z), 

The invention further provides a process for producing the above-mentioned oil-in-water type emulsion, which com- 
prises pr^iminarily emulsifying a composition containing tiie emulsifying agent (1) and the lysophosphoiipoprotein (2), 
homogenizing the emulsion, and then adding the protein (3) to ttie homogenate; and a process for producing the above- 
mentioned oil-in-water type emu^on. which comprises emulsifying a composition containing tiie enruilsifying agert (1) 
and the lysophosphollpoprotein (2) by means of a membrane emulstfier and then adding thereto the prota'n (3). 

The oiNn-water type emulsion according to the present inventfon has a fresh cream-like fresh texture, spreads its 
flavor in the mouth naturally like fresh aeam. excels fresh aeam in palatability. and exhibits excellent heat shock resist- 
ance and machining resistance like vegetable aeam and is ttierefae easy to handle. 

According to the process of tite invention, the akxsve-mentioned oil-in-water type emulsion can be obtained. 

DETAIi^D DESCRIPTION OF THE INVENTION 

The oil-in-water type emulsion of the invention will be desaibed below in detail. 

The oil-in-water type emulsion of the invention is used chiefly as aeam to be beaten into whipped aeam. It is also 
useful as material of confectioneries and dishes, coffee aeamer. and material to be added to ice aeam or dough. 

The characteristics of the oil-in-water type emulsion of the invention reside In that the fat droplets have adsodied 
onto the bilayer of cfifferent protein thereof (1 ) an emulsifying agent. (2) a lysophosphoiipoprotein (or (2) a lysophosphol- 
ipoprotetn and (2*) a phospholipoprotein). and (3) a protein in this order. 

That is. emulsifcation is carried out under the condition that the protein (3) has a larger appar^ molecular weight 
than the lysophosphoiipoprotein (2) (and the phospholipoprotein (2')) to provide an oil-in-water type emulston having 
tiie aforementioned emulsified structure. If the apparent molecular weight of the protein (3) Is snnaller than that of the 
lysophosphoiipoprotein (2). the order of adsorption to the surface of the fat droplets woufo be reversed, and an oil-in- 
water type emulskm having the above-described emulsrfied structure cannot be obtained. 
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An oil-ln-water type emulsion having proteins adsorbed on the droplets in such a reversed order not only takes a 
considerabty long time to become thick and stiff as desired upon being beaten as compared with the oO-in-water type 
emulsion of the invention, but also has seriously poor heat shock resistance The terntinology "heat shock resistance* 
as refenred to above is used in the fbtlowing manner. When an oiMn-water type emulsion is allowed to stand at a tenv 

5 perature higher than the usual storage temperature for cream fi.e.. 5 to lO^C) for several to several tens of hours, again 
cooled to the storage temperature, and then beaten, if it fails to provide whipped cream havir^g appropriate aeam prop- 
erties, tfie emulsion is recognized to have "poor heat shock resistance*. Specifically, poa heat shock resistance is 
accompanied by an increase in viscosity, a reductkin in beating time, a reduction in overrun, hardening of cream, etc. 
The oil-in-water type emulsion of the inventton in whk;h the fat droplets have a bilayer structure composed of the 

10 emulsifying agent (1). the lysophospholipoprotein (2) and the protein (3) In this order from the inner skfe toward the 
outer side, the protein (3) having a larger apparent molecular weight than the lyeq)hospholipoprotein (2) (and the phos- 
phdipoprotein [2% have the following advantages. When beaten to mix air in, the cream has markedly Improved water 
retemkm even when alkywed to stand at room temperature and. when eaten, gives intensified freshness and spreads 
its flavor in the mouth in a very natural way. 

15 The protein (3) most preferably includes casan micelles and case in micelle-containing materials. Examples of the 
casein mk;elle-<x)ntaining materials include skim milk powder, whole fat milk powder, butter milk powder. sNm milk, 
whole fat milk, fresh cream, various condensed or et^rated milk products, total milk protein, and the like. 

While varying depending on the material, the protein (3) is usually used in an amount of 1 to 30% by weight (here- 
inafter all the percents are given by weight) based on the total oil-in-water type emulsion. Taking skim milk powder for 

20 instance, it is preferably used in an amount of 2 to 6%. still preferably 3 to 5%. based on the total oit-in-water type emul- 
sk)n for use as cream with air mixed in. If the amount of skim nvlk powder is less than 2%. the product is short of a milk 
flavor and fails to have sufficient water retention, if It exceeds 6%. the product has too strong a milk flavor and an 
increased viscosity which is disadvantage for handling. For use in dough, the amount of the protein (3) to be added is 
not limited to the above range. For example, a concentrated milk product can t)e used in an amount as large as 10 to 

25 20% 

Since casein mk;e!les are destroyed physical force. applicatk}n of extreme pressure shouM be avoided in 
homogenizing. It is recommended to use a centrifugal homogenizer whk:h is relatively less causative of casein micelle ^ 
destruction. 

Molecular weights of typical proteins are shown in Table 1 bekwv. 

30 



TABl^l 



Protein 


Molecular Weight 


Casein micelles 


6.0 X 10^ 


Casein submiceles 


2.5x10^ 


Casein nmiomers: 




Oei-Caseln 


2.3 X 10* 


p-Casein 


2.3x10* 


p-Casein 


1.9x10* 


a-Lactalbumin 


14.146 (1.4x10*) 


p-Lactafcumin 


18.362 (1.8x10*) 


Lysophospholipoprotein (egg yolk LDLO 


1.0x10^ 


Lysophospholipoprotein (egg ydk LDL2) 


3.3 x 10^ 



Where the molecular weight of a protein to be used as component (3) is smaUer than that of the lysophospholipo- 
protein (2). for example, where iactalbumin is used, it is necessary before use that the lactalximin be subjected to heat 
treatment in an aqueous solutton to polymerize to such a degree that would not affect the taste to thereby make its 
apparent molecular weight substantially equal to or higher than that of the lysophospholipoprotein (2). 

The heat treatment is suitably canried out at a temperature at whk:h Iactalbumin may undergo thermal denaturation. 
e.g.. 60*'C or Ngher, for several tens of minutes to several hours. In case vi^here a protein increases its molecular weight 
too much to an extent adversely affecting the taste, it is necessary to grind the heat treated protein in a grinder, such as 
a coilokl miS, to adesved siza 
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In using sodium caseinate, caldum casemate, case in submicelles or a casein subrntcefle-containing material, 
each of which has a smaOer molecular weight than the lysophospholipcprotetn (2). it Is required before use that the pH 
of an aqueous solution containing one or more of these proteins be reduced to polymerize the protein(s) to such an 
extent that would give no adverse influence to the tasta or a calcium salt or a magnesium salt be added to the aqueous 
5 solution to thereby make the apparent molecu^ weight substantially equal to a higher than that of the tysophospholi- 
poprotein (2). 

The pH reduction is preferably conducted in the presence of a phosphate in order to avoid appreciable aggregation. 
After the treatment, the pH of the aqueous solution may be restored with a pH adjusting agent to improve the taste. 

The tysophospholipoprotein which can be used as component (2) in the present invention is a complex of a lyso- 
10 phospholipid and a protein and has utterly different properties from eiftter lysophospholipids or proteins. The complex 
Is not formed even if a lysophosphol'pid and a protein exist in a system. 

The lysophospholqxsprotein (2) is obtained by treating a ptuspholipoprotein or a phospholipoprotein-containing 
material, such as egg yolk, whole egg. butter milk powder, butter mOk, soybean protein or wheat protein, with phosphd- 
ipaseA. 

IS Phospholipase A is an ervyme serving to sever the linkage connecting the glycerol part and the fatty acki reskJue 
in phosphofipid molecules and to replace the fatty add residue with a hydroxy! group. Of phosphol^se A species, 
phospholipase A2 selectively cuts off the fatty add residue at the 2-position of the glycerol part of phospholipid mole- 
cuies. Phosphd^se A spedes are dassified into and A2 according to the site on which it acts. Phospholipase A2 

is preferred. 

20 The novel structure of the oil-in-water type emulsion of the invention brings about various dfects* In particular, the 
use of the lysophospholfToprotein (2) produces two significant effects: improvement in machining resistance and 
improvement in heat shock resistance. The terminology "mac^rinlng resistance* as referred to above is used in the fol- 
lowing manner. When cream is frothed by beating by means of machinery, such as a continuous beating machine, 
cases sometimes occur in wNch the aeam undergoes phase reversal due to the physical impact of tiie machine and 

2S becomes useless, or the aeam has extremely nanrow latitude in selecting operation conditions of the machine for 
acquiring prescribed stiffness enough to handle. Further, when whipped cream is spread on cake or shaped into cake 
decoratkms, such as f towers, by means of a coating machine, a topping machine, etc., cases sometimes occur in whki) 
the cream becomes harder and less workable wilh tinrte due to tiie impact from tfie-machine: Such being tiie case, the 
cream is recognized to have poor machining resistance. 

30 A phosphdipoprotein eg; sfi is not observed to produce ttie above-mentioned effects. 

The amount of the lysophospholrpoprotein (2) to be used is determined with the amount of the lysophosphd*f)id 
bound to protein as a measure. The lysophospholqpoprotdn (2) is preferably used in an amount of 0.005 to 0.1%. still 
preferably 0.02 to 0.7S%, in terms of the lysophospholipid portfon thereof, based on the total oil-in-water type emulsion: 
Assuming that the conversion from a phospholipoprotein to a lysophospholipoprotein is 75%. tiie above preferred 

35 and still prefen^ed ranges conrespond to 0.07 to 1 .3%. and 0.27 to 1 .0%, respectively, of egg ydk based on the total oil- 
in-water type emission. The amount of OTzymatically treated egg ydk to be used varies depending on the conversion 
to the lysophospholipoprotein (2). 

If the amount of the Iysophosphol9)oproteln used is less than 0.005% in terms of the lysophosphdipid portioa the 
otN'n-water type emulsion has insuffk^ient machining resistance and heat shock resistance and tends to fail to exhibit 

40 an enhanced fresh texture of fresh aeam and natural spreadabflity of the flavor In the moutti. which are characteristic 
of the dHn-water type emulsion of the Inverrtion. If the amoum of ttie lysophospholipc^rotein used exceeds 0.1%, in 
terms of lysophosphdipid portion, the wh^jped aeam prepared tends to return to aeam with tima 

The "conversion to ttie lysophosphdipcprotein (2)' as referred to above is expressed in terms of the ratio of the total 
of lysophosphatidylchdine and lysoethandamine after conversion to the total of phosphatidylchdine and phosphati- 

4S dylethandamine before conversion. The conversion of the lysophospholipoprotein (2) is prefwaWy 1 0% or higher, still 
pr^erably 40 to 60%, and particularly preferably 60 to 90% The higher the conversion, the nrx>re the lysophosphd^x)- 
prde'm can be saved 

Phosphdipoproteins of milk are contained in fresh aeam (45% fat) in a proportion of about 0.7%, whfeh corre- 
sponds to ^bout 0.2 to 0.3% in terms of phospho^ds, and the lysophospholipkis in the phosphdipkis amount to only 
so 0.8% (see MnkSogoJiten. Asakura Shoten). 

The above content conesponds to only about 0.002% based on fresh aeam (45% fat). That is to say fresh aeam 
does not contain a substantial amount d lysophosphdqpoproteins enough to influence the quality. 

The phosphofipoprotein (2") which can be used in combinatfen vwth the lysophospholipoprdein (2) includes phos- 
phdipoproteins and phosphoHpoprotein-containing materials. 
55 ThephosphoGpoprotein (2^ is preferably used in an amountd 0.1 to 1.0%, in terms of the total phosphdipoproteins 
indusive of the tmreacted phosphdipoprotein used in preparing the lysophosphdiporotein (2), based on me total dWn- 
water type emulsion. 

The emulsifying agent which can be used as component (1) in the invention is not Omited in kind as long as it is 
capable d redudng inteifadal tension and prowkJing whipped aeam having satsf^ctory physk^al properties. 
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It is preferred, however, to use one or more emulsifying agents that inhibit tbrmation of dusters. Exanples of such 
emulsifying agerts are lecfthin. glycerol diacetyllartaric acid fetly acid esters, glycerol citric add fetty acid esters, glyc- 
erd succinic acid fatty acid esters, sucrose fatty add esters, pdygtycerol fatly add esters, glycerol lacb'c add fetty add 
esters, and pdyocyelhylene sorbitan fatty add esters. 
5 The lecithin may be any of vegetable ledthin. egg ydk ledthln. fractionated lecithin, hydrogenated lecithin, enzy- 
matically decomposed lecithin, and enzymatically treated lecithin. The pdyglycerd fatty add esters are not limited as 
long as they contain pdyglycerides having a degree of polymerization of 3 (trimers) or more in a proportion of at least 
50%. 

The emulsifying agent (1) is preferably used in an amount of 0. 1 to 2% based on the total oil in-water type emulsion. 
w The content of fats and oils in the oil-in-water type emulsion of the invention is prefer^y 1 5 to 75%. If it is less than 
15%. the emulsion tencte to fait to froth suflidently or the resulting whipped aeam tends to have unsatisfactory shape 
retention. If it exceeds 75%, on the other hand, the emulsion has too t^gh a viscosity tor preparation. 

The fats and oils which can be used in the invention are not particularly limited Prefenred fats and oBs include nat- 
urafly-occuning animal or vegetable fats and dls» synthetic triglycerides, processed fats and oils obtained by subjecting 
15 the abwe-desaibed fats and dis to hydrogenation, isomerization, interesterification. fractionation, or the like treatment, 
and mixtures of two or more thereof. Those having a solid fat content (SFC) of 40 to 85 at 5*C and an ascendng melting 
point of 20 to 40°C are particularly preferred. Exanples of such fats and dls indude arumal or vegetable fats and oils, 
such as soybean oil. cotton seed oil. corn dl. safflower dl. palm oil. coconut dl. rapeseed oi!. rice oil. milk fat lard, beef 
taflow. fish dl, cacao fat. various tempered hard butter products; and processed tots and dls obtained by stbjecting 
20 these fats and dls to hydrogenation. rsomerization. interesterification. fractionation or the like treatment 

The aqueous phase of the dl-in-water type emulsion of the invention contains the emulsifying agent (1) (where the 
emulsifying agent is water-sduWe). the lysophosphdipoprotein (2). and the protein (3) whose apparent mdecular 
weight is larger than that d component (2). If desired, the aqueous phase may contain sugars, such as sucrose, fruc- 
tose, glucose, lactose, maltose, starch syrup, and sugar aloohd; stabilizers, such as guar gum. xantham gum. tamarind 
25 seed gum. carrageenan. alginates, furcellaran, kjcust bean gum. pectin, curdlan. starch, processed starch, crystalline 
cellulose, gelatin, dextrin, agar, and dextran: colorants, perfumes, chocolate, cocoa, cacao mass, fruit juice, jam, and 
the like. 

The process for preparing the dl-in-water type emulsion of the invention wiO then be described below. 

The oil-in-water type emulsion of the invention is obtained by preliminarily emulsifying an aqueous phase comprls- 
30 ing the lysophosphdipoprotein (2), the protein (3), the emulsifying agent (1) (m case where the emulsifying agent is 
water-sduUe) and. if desired, additives such as a stabilizer and a perfume and an oily phase comprising the emulsifying 
agent (1) (in case where the emulsifying agent Is oil-soluble) and. if desired, additives such as a perfume at about 45 
to 75°C. homogenizing the emulston either before or after pasteurization or sterilization, and cooling the homogenate. 

Another process, which is more effective, con^rises preliminarily emulsifying an aqueous phase having dissdved 
35 therein the en*jlsifying agent (1) and the lysophosphdipoprotein or lysophosphdipoproteln-containing material (2) and 
an dly phase, homogenizing the emulsion, and adding the protein (3) thereto. 

The homogenizing is preferably carried out by using a centrifugal homogenizer. 

Allematively. an ajueous phase having cfissolved therein the emulsifying agent (1) and the lysophosphdipoprotein 
or lysophospholqDoprotein^maining material (2) and an oily phase can be emulsified in a membrane emulsrfier, fol- 
40 lowed by addition of the protein (3). 

If addition of the protein (3) precedes the addition of the lysophosphdipoprotein (2). the lysophospholipoprotdn (2) 
and the protein (3) are adsorbed onto the surface of fat droplets in this order. This order of adsorpticm is not substantially 
influenced by the oaler or the timing of addition owing to the differences between the lysophosphollpoproteln (2) and 
the protein (3) in mobility and adsorbabiiity. 
45 The oil-in-water type emulsion d the inventwn is used chidly as aeam to be beaten into whipped cream and, in 
addition, as material for confectioneries, material for dishes, coffee creamer, and material to be added to ice aeam' or 
dough. It can be mixed wHh fresh cream without losing its characteristics. It may be sdd on the mariset In the form of 
whipped cream under a freezing, cNlling or ambient temperature condition fbr storage and distributioa 

The present invention will now be illustrated in greater detail with reference to Examples and Comparative Exam- 
50 pies, but it should be understood that the invention is not construed as being limited thereto. 

EXAMPtg 1 

To 99.97% d egg yolk was added 0.03% of Lecitase 10-L® (produced by NOVO NORDISK Bidndustry Co.. Ltd.; 
55 containing 1O0OO lUAnI of phospholipase A2) while stirring. The resulting mixture was incubated at 50**C for 4 hours and 
preserved at 5'»C. The conversion d the lysophosphdipoprotein was 76.6% (about 7.6% in terms of lysophosphdpd 
content). Using the resulting lysophosphor9)oprotdn-containing material, an oil-in-water type emulsion was prepared 
according to the following tormulatton: 
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Hardened soybean oil 


22.0% 


5 


I^lkfat 


19.0% 




Coconut oil 


4.0% 




Skim milk powder 


4.0% 




Lysophosphollpoprolein-containing material 


0.4S% 


10. 


oucTuoo Miiy aOQ esier 


0.2% 




LecHhbi 


0.5% 




Glycerol dfacetyttartaric add tatty acid ester 


0.1% 


15 


Gycerol lactic acid fatty ackJ ester 


0.1% 




Flavoring agent 
Water 


0.5% 
49.15% 



The lysophospholipid content in the emulsion was 0.034%. 

The sk&n milk powder, lysophosphohpoproton^containing material, sucrose fatty add ester and flavoring agent 
were dissolved in water heated at 60^0 whfle stining to prepare an aqueous phase. Separately, the hardened soyt)ean 
oil. milk fat. coconut oB, ledthin. glycerol diacetyltartaric add fatty add ester and ^ycerd lactate fatty add ester were 
mixed and dissolved at 60»C to pr^e an oily phase. TTie oify phase was added to the aqueous phase, and the mixture 
was preliminarily emulsffied by stimng. The emulsion was homogenized under a pressure of 50 kgfcnf, sterilized at 
142*C for 4 seconds in VTIS (an uftrahigh temperature (UHT) sterilizer manufactured by AKa Laval Co.). again homog- 
enlzed under a pressure of 50 kg/cm^. and cooled to 5*C. followed by aging in a refrigerator for 24 hours. The resulting 
oil-m-water type emulsion ^cNbtted markedly excellent properties and flavor as shown in T^e 2 below. 

EXAMPLES 2 TQ a 

OiMn-water type emulsions were prepared in ttie same manner as in Example 1 except for changing the amount of 
the lysophosphdipoprotein^wTtaining material to 0.075%. 0.15%. 0.3%. 0.6%. 0.75%. 0.95% or 1.3% and adjusting 
the water content accoidingly. The lysophosphoIqpkJ content in the resulting oil-in-water type emulsions was 0 006% 
0.01 1%, 0.023%, 0.046%. 0.057%. 0.072%. and 0.098%. respectively The quality properties of these emulsions were 
satisfactay as shown In Tables 2. 3 and 4. 

EXAMPLE 9 

An oil-ln^water type emulsion was prepared using the lysophosphd^poprotein-comaining material prepared in 
Example 1 aooording to thefoHowing formulatton: 
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rcuin iwinoi oil 






Gomoa 






SIdmrnIk powder 






Lysophospholtpoprolein-coiTtaini 


ing material 




Sucrose fatty acid ester 




02% 


Lecithin 




0.5% 


Glycerol diacetyitartanc acid fatty acid ester 


02% 


Flavoring agent 




0.5% 


Sodium hexametaphosphate 




0.02% 


Water 




47.83% 



29 

The emulsion had a lysophospholipid content of 0.057%. 

The skim milk powder, lysophospholipoprotetn-containing material, sucrose fatty add ester, sodium hexameta* 
phosf^ate, and flavoring agent were dissolved in water heated at 60^C while stirring to prepare an aqueous phase. 
Separately, the hardened soyt>ean oil, palm kernel oil, corn oi. lecithin, and sterol diacetyttartaric add fatty add ester 
25 were mixed and dissolved at eO^'C to prepare an oily phase. The oily phase was added to the aqueous phase, and the . 
mixture was preliminarily emirtsif led by stirring. The emulsion was homogenized under a pressure of 50 kg/dif . steri- 
lized at 142*C for 4 seconds in VTIS (a UHT sterilizer nanufactured t>y AHa l^aval Ca). again homogenized under a 
pressure of 50 kg/cm^. and cooled to 5'C. followed t)y aging in a refrigerator for 24 hours. The resulting oil-in-water type 
emulsk)n exhibited markedly excellent properties and flavor as shown in TaUe 4 below. 

30 

COMPARATIVE EXAMPLE 1 

An oll-in-water type emulsion was prepared using the lysophospholipoprotein^nlaining material prepared in 
Example 1 and in addition l^bumin as other protein accoiding to the f6lk>wing fbrmutaton: 

35 



Hardened rapeseed dl 


28.0% 


Milk fat 


13.0% 


Palm kernel dl 


4.0% 


Lactaflbumin 


1.5% 


Lysophospholipoprotein-containing material 


0.60% 


Sucrose fetty acid ester 


0.2% 


Lecithin 


0.5% 


Glycerd diacetyttartaric add fatty ackl ester 


0.1% 


Gycerd lactic add tatty add ester 


0.1% 


Ravoring agent 


0.5% 


Vtoter 


51.50% 



55 The emulSKNi had a lysophospholipid content of 0.048%. 

The lactalbumin, lysophospholipoprotein-contalning material, sucrose fatty add ester, and flavoring agent were dis- 
solved in water heated at SO'C while stirring to prepare an aqueous phase. Separately, the hardened rapeseed oil, mflk 
fat, palm kernel 01I, lecithin, glycerd diacetyHartaric add fatty add ester, and glycerol lactic ackl fatty add ester were 
mixed and dissohred at SO^'C to prepare an oily phase. The dly phase was added to the aqueous phase, and the mixture 
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was preliminarily emulsifiecl by stirring. The emulsion was homogenized under a pressure of 50 kg/cm^, sterilized at 
1 42-C far 4 seconds in VTIS (a UHT sterifizer manufactured l>y m Labval Co.). again homogenized under a pressure 
of 50 Kg/cm^ and cooled to 5*C. followed by aging in a refrigerator for 24 hours. The resulting al-i^watw type emulsion 
required a long beating time and exhibited considerably deteriorated heat shock resistance as shown in Table 7 below. 

5 

QOMPARATtVg EXAMPLES 2 TO 4 

OiNn-wat& type emulsions were prepared in the same n\am& as in Confiparative Exanple 1 except for repladng 
laclalbumin used as other protein with sodium caseinate. total milk protein or a casein deconposition product IhB 
70 resultmg emulsions all reqiired an extended beating time and showed considerably deteriorated heat shock resistance 
as shown ^ Tables 7 and 8 below. Those using sodium caseinate and a casan deoomposltfon product were espetiaily 
poor in water retentfon at 20*^0. 

COMPARATIVE EXAMPLES 

75 

An oil*in-water type emulsfon was prepared in the same manner as in Example 9, except lor replacing the lyso- 
phosphoflpoprotefti-containing material with 0.7S% of egg yolk as phospholipoprotein-comaining material and replacing 
lecithin with 0.130% of lysoledthin (lyso form content 44%) so as to give the same lysophosphofipid content as In the 
fomnutation of Example 9. according to the following lomuilation: 

so 





Hardened soybean oil 


22.0% 




Rftim kernel oil 


19.0% 


2S 


Com oil 


4.0% 




Skim milk powder 


5.0% 




EggyoS^ 


0.75% 


30 


Sucrose fatty acid ester 


0.2% 


Lysoledthin 


0.13% 




Glycerol diacetyltartaric add fatty add ester 


0.2% 




Ravoring agent 


0.5% 


35 


Sodium hexamelaphosphate 


0.02% 




Water 


48.2% 



40 TYie tysofipki content in the emulsion was 0.057%. 

The resulting oil-ln-water type emulsfon was Inf^ bi all terms of flavor, machining resistance, and heat shock 
resistance. With respect to flavor, in particular, bittemess peculiar to lysoledthin was felt A lysophosphdipoprotein 
does not taste bitter probably because of its structure in whidi lysoledthin is bound to a protein. Therefore, taste of bit* 
terness is an effective criterion for organoleptic evaluation for the use of lysoledthin or a lysophosphofipcprotein. 

45 



so 



55 
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COMPARATIVE EXAMPLE 6 

Conventional standard cream was prepared according to ttie foUOMing tormulatioa 



Hardened soybean oil 


22.0% 


Milk felt 


19.0% 


Coconut oil 


4.0% 


SMm miik powder 


4.0% 


Sorbitan fatty acid ester 


O.0S% 


Sucrose fatly acid ester 


0.3% 


Lecithin 


0.2% 


Glycerol fatty acid ester 


0.15% 


Ravoring agent 


0.S% 


Sodium hexametaphosphate 


0.1% 


Water 


49.7% 



The skim milk powder, suaose fatty acM ester, sodium hexametaphosphate. and flavoring agent were dissolved in 
25 water heated at 60**C while stirring to prepare an aqueous phase. Separately, the hardened soybean oil. milk fat. coco- 
nut oil, lecithin, glycerol fatty acid ester, and soibltan fatty acid ester were mixed and dissolved at 60°C to prepare an 
oiiy phase. The oily phase was added to the aqueous phase, and the mixture was preliminarily emulsified by stirring. 
The emulsion was homogenized under a pressure of 50 kg/cm^. sterilized at 142°C fa 4 seconds in VTIS (a UHT ster- 
ilizer manufactured by AKa Labval Co.). again homogenized under a pressure of 50 kg(cm^. and cooled to 5**C. foQowed 
30 by aging In a refrigerator for 24 hours. The resulting oil-in-water type emulsion was found sadly lacking in fresh texture 
and natural spread of flavor in the mouth as shown in Table 8 t>ek)w. 

EXAMPLE 10 

35 AIgw fat oiNn-water emission was prepared by using the lysophosphol'poprotein-containuig material prepared in 
Example 1 accorcGng to the following formulatkm: 



Hard butter 


20.0% 


Palm kernel oil stearin 


5.0% 


Skim milk powder 


5.0% 


Lysophospholipoprotein-containing material 


0.75% 


Sucrose fatty acid ester 


0.2% 


Lecithin 


0.5% 


Glycerol diacetyltartaric acid fatty acid ester 


0.2% 


Flavoring agent 


0.5% 


Water 


67.85% 



The lysophosphoGpki content of the emutskxt was 0.057%. 
55 The sWm milk powder, lysophosphotipoprolein-containing material, suaose fatty acid ester, and flavoring agent 
were dissolved in water heated at 60°C while stirring to prepare an aqueous phase. Separately, the hard butter, palm 
kernel oil stearin, lecithin, and glycerol diacetyltartaric acid fatty acid ester were mixed and dissolved at GO'^C to prepare 
an oily phase. The oily phase was added to the aqueois phase, and the mixture was preliminarily emulsified by stirring. 
The emulsion was homogenized under a pressure of 50 kg/torn^, sterilized at 142<'C fa 4 seconds in VTIS (a UHT ster- 
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ilizer manulactured by Alfa Labval Ca). again homogenized under a pressure of 50 kg/crrf . and cooled to S'^C. foUowed 
by agjng in a refrigerator for 24 Imis. The resulting oO-in-water type emulsion exhibited markedly eiccellent physical 
prcf^ertes. a fresh texture, and highly enhanced natural spread of fl^ 

5 EXAMPLE 11 

An oiHn-wattf type emulsion was prepared by using the lysophosfMipoprotein-containing material prepared in 
Exanple 1 aooonfing to the fDOowing formulation: 



10 





Hardened soyt>ean oH 


22.0% 




Palm kamet od 


19.0% 




Com oil 


4.0% 


15 


Skim milk powder 


2.0% 




Sodium caseinate 


1.S% 




LysophosphoTipoprotein-oontaining material 


0.7S% 


20 


Suaose fatty add ester 


05% 




Lecithin 


0.5% 




CUyceroi cfiacetyltartaric acid fatty acid ester 


0.2% 


25 


Flavoring agent 


O.S% 


Sodium hexametaphosphate 


0.1% 




pHAdjusfing agent 


adequate amount 




W^er 


49^5% 



30 



The lysophospholrpid content of the emulsion was 0.057% 

The skim milk powder, sodium hexametaphosphate, and sodium caseinate were dissolved in water heated at eo^'C 
while sirring to prepare an ^eous phase. The aqueous phase was adjusted to a pH of.6.0 with the pH adjusting agent 

35 to aggregate the protein. Thereafter, the lysophoq?horqx>protetn<ontanning mated sucrose fatty add ester, and fla- 
voring agent were dissolved there^. Separately, the hardened soybean oil. palm kernel oH. corn oil, ledlhin. and glyc* 
erol diacetyttartaric add fatty add ester were mixed and dissolved at eo^'C to prepare an oily phase. The dly phase was 
added to the aqueous phase, and the mixture was preliminarily ennjlsrfied ty stirring. The emulsion was homogenized 
under a pressure of 50 kg/cnrf. sterilized at 142*^0 for 4 seconds in VTIS (a UHT sterilizer manufactured by Alfa Labval 

40 Co.). again homogenized under a pressure of 50 kg^cm^, and cooled to S'C, foltowed by aging in a refrigerator for 24 
hours. The resisting olHn-water emulsk>n exhibited nwkedly excellent physical properties and flavor as shown in 
TableSbetow. 

EXAMP>^ 1g 

45 

WNpped cream was prepared by using the lysophospholipoprotein-containing material prepared in Example 1 
according to the fbltowing formulation: 
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nafuSnda COCOnUi OH 


13.0% 




O ryot 

3.(1% 


Skint rrilk powdsr 


4.0% 


Lysophosphol9X)pr0tein-oonlaining material 


0.75% 


Sucrose fatty acid ester 


0.2% 


Lecnnin 


0.5% 


uiyceroi oaceiyuananc acia laiiy aoa ester 


0.2% 


Granulated sugar 


4.0% 


Glucose 


2 0% 


Dextrin 


2.0% 


Condensed milk 


6.0% 


Flavoring agent 


O.S% 


Guar gum 


0.05% 


Water 


56.8% 



The lysophospholipid content o1 the emulsicn was 0.057%. 

The skim milk powder, lysophosphof qpoprotein^containing material, suaose fatty ack) ester, granulated sugar, dex- 
trin, condensed ndK flavoring agent, glucose, and guar gum were dissolved in water heated at WO while stirring to 

30 prepare an aqueous ph^e. Separately, the hardened soybean oO. hardened coconut oil. hardened rapeseed oil. lect- 
thin, and glycerol diacetyttartaric ackf fatty ackJ ester were mixed and dissolved at 60^C to prepare an dly phase. The 
oily phase was added to the aqueous phase, and the mixture was preiiminarity emulsified by stirring. The emulsion was 
homogenized under a pressure of 50 kg/cm^, sterilized at 142^0 for 4 seconds in VTIS (a UIHT steriOzer manufactured 
by Alfa Labval Co.), again homogenized under a pressure of 50 kg/cm^. and cooled to 5X, followed by aging in a refrig- 

35 erata for 24 hours. The oil-in-water type emulskm was beaten to an overnm (hereinafter defined) of 130% to give 
whipped cream. The resulting oil-in-water type emulsion exhbited maricedly excellent physical properties and flavor as 
shown in Table 5 betow. 

40 

An oiMn-water type emulsk)n was prepared in the same manner as in Example 9. except for omitting the lysophos- 
pholipoprotein-containtng material and replacing lecithin with 0.130% of lysdedthin (lyso form content: 44%) so as to 
give the same lysophospholipid contertt as in the formulation of Example 9. according to the following formulation: 
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Hardened soybean oil 


22.0% 


Palm kernel oA 


19.0% 


Ck>rnotl 


4.0% 


Skim iTvIk powder 


5.0% 


Sucrose fatty acid ester 


0^ 


Lysdedthin 


0.13% 


Glycerol <fiacetyttar1aric add fatty acid ester 


0.2% 


Flavoring agent 


O.S% 


Sodium hexametaptiosphate 


0.02% 


Water 


48.95% 



so The lysolipid content in the emulskjn was 0.057%. 

The resulting oil-vi-water type emulsion was inferior in all terms of flavor* machining resistance, and heat shock 
resistance as shown in Tatale 8 k)elow. With respect to flavor, in particular, t^tterness pecufiar to lysdedthin was felt 

EXAMPt^ 13 

25 

An di-in-water type emulsion was prepared by using the lysophospholipoprotdn-containing material prepared in 
Example 1 aoooiding to the IbHowing fomraufation: 



30 


Hardened soybean oil 


22.0% 




Palm kernel oil 


19.0% 




Corn o3 


4.0% 


SS 


Skim milk powder 


5.0% 


Lysophospholipoprotein-containing material 


0.75% 




Sucrose fatty add ester 


0.2% 




Ledttiin 


0.5% 


40 


Gycerd diacetyttartaric add falty add ester 


0.2% 




Flavoring agent 


0.5% 




Sodium hexametaphosphate 


0.02% 


45 


Wkter 


47.83% 



The sknm milk powder, lysophosphoftpoprotein-contajning material* sucrose fatty add ester, sodium hexameta- 
phosphate, and flavoring agent were dissolved in water heated at eO'^C while stirring to prepare an aqueous phase. 

so Separately, the hardened soybean oO, palm kennel oO. corn oil, lecithin, and glycerol diacetyttartaric acid fatty add ester 
were mixed and dissolved at 60°C to prepare an oily phase. The dly phase was added to the aqueous phase, and the 
irtxlure was preliminarily emulsified by stining. The emulston was sterilized at 142*»C for 4 seconds in VTIS (a UHT ster- 
ilizer manufactured by Aifa Labval Co.), homogenized in a centrifugal homogenizer Ctarificator (manufactured by AHa 
Labval Co.). and cooled to S'^C. The resulting oil-in-water type emulsion comprised fat droplets having a rentarkably uni- 

55 fomn size and exhibited noticeably excellent physical properties and flavor as shown in Table 6 below. 
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EXAMPLE 14 

An oil-in-water type emulsion was prepared by using the lysophosphol9)oprDtein-containing material prepared in 
Example 1 according to the following formulation: 







Palm kornfil rA 




Corn oil 




Ly5opnosprK)Qpoproiein-<x)niaining maieriai 


0.75% 


Sucrose fatty acid ester 


0.2% 


Lecithin 


0.5% 


Glycerol diacetyttartartc acid fatty acid ester 


0.2% 


Ran/oring agent 


0.5% 


Sodium hexametaphosphate 


0.02% 


Water 


32.83% 


Aqueous Solution of SMm Milk Powder: 




Skim mUk powder 


5.0% 


Water 


15.0% 



The lysophosphollpoprotein<x)ntaining material, suaoseiatty acid ester, sodium hexametaphosphate. and flavor- 
ing agent were dissolved in water heated at 60°C white slim'ng to prepare an aqueous phase. Separately, the hardened 

20 soybean oil. palm kernel oil. corn oil. lecithin, and glycerol diacetyltartartc add fatty acid ester were mixed and dissolved 
at 60*C to prepare an oily phasa The oily phase was added to the aqueous phase, and the mixture was prelimlnariy 
emulsified by stirring. The emulsion was sterilized at 142°C for 4 seconds in VTIS (a UHT sterilizer manufactured by 
Alfa Labval Co.) and homogenized in a membrane emuisif ier equipped with a hydrof^ilic porous membrane having a 
pore size of 0.5 um (produced by Ise Kagaku Kogyo K.K.). Thereafter, the skim miBc powder aqueous solution was 

35 added thereta fbilowfed by cooling to 5''C. The resulting oil-in-water type emulskxi comprised fat droplets having a 
remarkably urafbrm size and exhibited markedly excellent physical properties and flavor as shown in Table 6 below. 
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TaUe2 





Exaxpple-I 


Example-2 


Example-3 


Lysophospholipoproteirvcontaining material 


0.45 


0.075 


0.15 


LysophosptoKptd 


0.034 


0.006 


0.01 


11 


Heatshxk 


before 


after 


before 


after 


before 


after 


^> Viscosity (cp) 


170 


250 


410 


600 


aso 


550 


2^ Beating time 


2'00'' 


VOQ" 


rso" 


55' 


r55- 


46- 


^> Overrun (%) 


138 


118 


109 


86 


119 


94 


^> Shapabilily 


good 


good 


medium 


good 


good 


good 


^> StHfness of whipped aeam (g) 


Initial 


57 


68 


108 


94 


90 


102 


^> After beating test 


64 




110 




68 




7} Heat shock resistance 


good 


medium 


medium 


®) Machining resistance 


good 


medkim 


good 


9) Water retention 


good 


good 


good 


Reshness 


good 


medium 


medium 


^ ^) Spreadabilfty in the mouth 


good 


medium 


medium 


Total judgement 


good 


medium 


medium 



Tabled 





Example-4 


Example-5 


Example-6 


LysophosphoGpoprotein-oontaining material 


0.3 


0.6 


0.75 


LysophosphoTipid 


0.023 


0.046 


0.057 


Heat shock 


before 


after 


before 


after 


before 


after 


^) Viscosity (cp) 


250 


330 


140 


200 


120 


170 


Beating time 


2W 


ro8' 


V58" 


1'08' 


2'GO' 


1*08' 


^) Overrun (%) 


124 


108 


138 


115 


141 


129 


ShapabiOty 


good 


good 


good 


good 


good 


good 


^ Stiffness of whipped aeam (g) ^ 


Initial 


66 


75 


57 


68 


62 


61 


After beating test 


54 




55 




56 




^ Heat shock resstance 


good 


good 


good 


®^ Machining resistance 


good 


good 


good 


^) Water retention 


good 


good 


good 


Reshness 


good 


good 


good 


^ ^) SpreadabiGty in the mouth 


good 


good 


good 


Total judgement 


good 


good 


good 
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Example-7 


Example-8 


£xanq)le-9 


LysophosphoGpoprotein-contaming material 


0.95 


1.30 


0.75 


Lysophospholqsid 


0.072 


0.098 


0.057 


Heat shock 


before 


after 


before 


after 


before 


after 


^) Viscosity (c p) 


100 


150 


100 


150 


100 


150 


^) Beating time 


2*10" 


VIS" 


2*18" 


1'15'' 


2'15'' 


r2a' 


3) Overrun (%) 


145 


131 


145 


137 


132 


107 


^> ShapatMiity 


good 


good 


medium 


good 


good 


good 


^ Stiffness of whipped 
aeam(g)^^ 


Initial 


52 


60 


49 


55 


60 


73 


After beating test 


44 




36 




72 




^ Heat shock resistance 


good 


good 


good 


^ Machining resistance 


medium 


medium 


good 


3) Water retefition 


medium 


medium 


good 


Freshness 


good 


good 


good 


Spreadability in the mouth 


good 


good 


good 


Total judgement 


mecfium 


medkffn 


good 



Table 5 





Exanrple-IO 


Example-11 


Example-12 


Lysophospholipoproteiivcontaining material 


0.75 


0.75 


0.75 


Lysophospholipid 


0.05 7 


0.0 57 


0.057 


Heat shock 


before 


after 


before 


after 


before 


after 


^> Viscosity (cp) 


40 


40 


140 


190 


140 


190 


Beating time 


2'55'' 


V3e" 


2'05'' 


VOS" 


2'05'' 


V05- 


^) Overrun (%) 


144 


108 


123 


102 


123 


102 


^) Shapability 


good 


medium 


good 


good 


good 


good 


Stiffness of whipped aeam (g) 


bvtial 


68 


92 


58 


64 


58 


64 


®) After beating test 


54 




59 




59 




^) Heat shock resistance 


good 


good 


good 


®) Machining resistance 


good 


good 


good 


9) Water retention 


medium 


good 


good 


^^JPrestmess 


good 


good 


good 


11) Spreadabtfity in the mouth 


good 


good 


good 


Total judgement 


good 


good 


good 
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Example-13 


Example-14 


Lvsoohosnhottoooroftfiifv-containina material 


0,75 


0.75 


Lysophospholipid 


0.057 


0.057 


Heat Shock 


beftore 


after 


before 


after 


^) Viscosity (cp) 


85 


130 


100 


120 


Beating lime 


2'23- 


rig* 


2'05' 


IW 


^)C)vemjn(%) 


140 


127 


130 


122 


^>Shapabitty 


good 


good 


good 


good 


^) Stiffness of wh^ed cream (g) 


Initial 


59 


72 


55 


61 


^> After beating test 


65 




58 




^ Heat shock resistance 


good 


good 


®J f^achining resistance 


good 


good 


3) Water retentk)n 


good 


good 


Freshness 


good 


good 


Spreadabtlity in the mouth 


good 


good 


Total Mxlgement 


good 


good 
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55 Note: 

1) Viscosity: 

Measured with a viscometer RiON VT-04 Model. 
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2) Beating Time: 

The time required for 600 ml of cream to reach the optimum foamed condition by beating in a vertical mixer at 700 
rpm. 

5 

3) Overrun: 

A percent inaease in volume calculated according to equation: 

10 [(Weight of a given volume of cream) - 

(Weight of a given volume of whipped aeam}|/(Weight of a given volume of whqjped cream) x 100 

4) Shapability: 

15 Workability in shaping wh^iped cream to make 50 f towers. 

5) Stiffness of whipped cream: 

Stiffness of aeam beaten until the optimum foamed condition is reached, measured vn'th Fudo Rheometer 
20 equipped with an adapter for measuring curd. 

6) Beater test: 

Substitutional test for evaluation of machining resistance. After being left to stand at IS'C for 1 hour, whipped 
25 cream is stirred in a flat beater at the minimum speed for 1 minute, and the stiffness Is measured. Whipped cream show- 
ing too high the stiffness in this test wouM be hardened on being stirred mechanically by means of a pump, etc. and 
therefore oould not be put into machinery. On the other hand, whipped cream showing too low the stiffness in the test 
is lacking in .shape retention and of no comnriercial value. 

30 7) Heat shock resistance: 

The degree of change in condition when cream is allowed to stand at 25*^C for 4 hours fdtowed by cooling to 5*0 
and then beaten, totally evaluated from viscosity, beating time, overrun, and stiffness. 

35 8) Machining resistance: 

Evaluated from the stiffness as measured in the beater test, graded as follows. 
Good ...50 to 100 
Medium ... 30 to 50. or 100 to 150 
40 Poor ... less than 30 or more than 150 

9)V\^erretentk)n: 

The degree of water separation when flowers formed of whipped cream are allowed to stand in a themnostat set at 
45 2^0 for 20 hours. 

- 10)f=reshness: 

Reshness felt in the mouth. 

50 

1 1) Spreadab9ity in the mouth: 

Feefing of instantaneous melting in the mcnith. 
55 Claims 

1. An oil-in-water type emulsk)n comprising (1) an emulsifying agent. (2) a lysophospholipoprotein. and (3) a protein 
other than saxJ lysophospholipoprotein as component (2). said protein (3) having a larger molecular weight than 
the protein as component (2). 
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Z An oiMn-water type emulsion comprisffig (1) an emulsifytng agent (2) a lysophosphotgxiproteia (21 a phosphofi- 
poprotein. and (3) a protein other than the proteins as components (2) and (20, said protein (3) having a larger 
molecular weight than the proteins as components (2) and (2*). 

3. The oil-ln-water type emulsion according to daim 1 or 2, wherein said proteni as component (3) is casein ir^lles 
<x a cas^n micelle^ntaining material 

4. The oil-in^vater type emulsion according to daim 1 or 2. wherein said lysophosphol^Mprotein as component (2) is 
of whole egg origin or of egg yolk origin. 

5. The oit-in-water type emutston according to daim 1 or 2. wherein said lysophospholipoprotein as component (2) is 
of mOkorigni. 

6. The oil-in-water type emulsion according to daim 1 or 2. wherein said lysophospholipoprotein as conponent (2) 
ttts a conversion of 1 0% or higher. 

7. The oil-in-water type emutsksn according to daim 1 or 2, wherein said protein as component (3) is lactalbumin hav- 
ing been previously subjected to heat treatment in an aqueous solution to polymerize so as to have a substantially 
larger apparent molecular weight than said lysophospholipoprotein as component (2). 

a. The oil-in-water type emulsion accorcfing to daim t or 2. wherein said protein as con^xxient (3) is at least one 
member seleded from sodium caseinate, cak:ium caseinate. casein submicettes. and a casein submicelie-contain- 
ing material each of which has been previously pdymerized by reducing the pH of its aqueous solution so as to 
have a substantially larger apparent molecular weight than said lysophospholipoprotein as component (2). 

9. The OiMn-water type emuiston according to daim 1 or 2, wherein said oil-in-water type emutskni is whipped cream. 

ia The dl-in-water type emulsion according to daim 1. wherein said oiWn-water type emulsion has an emulsified 
stmcture in which said emulsifying agent as component (1), said lysophosphdipoprolein as conponent (2) and 
said protein as component (3) are adsort)ed onto the suriace of fat droplets in this order. 

11. The oil-in-water type emulsion according to daim 2. wherein said dl-in-water type emulsion has an emulsified 
stmcture in which said emulsifying agent as component (1), said tysophosphollpoprot&n and phosphofipoprotein 
as components (2) and (2"), and said protein as component (3) are adsorbed onto the suriace of fat droplets in this 
order. 

12. A process for producing an dl-in-water type emulsion comprising (1) an emulsifying agent (2) a lysophosphdipo- 
protein, and (3) a protein other than said lysophosphoBpoprotein as component (2). sakJ protein (3) having a larger 
molecular weight than the protein as componem (2), which comprises prdiminarily emulsifying a composition con- 
taining said emulsifying agent (1) and said Iy8oph(»pholipoprotein (2). homogenizing the emidsioa and then add- 
ing said protein (3) to the homogenata 

1 3. A process according to daim 12, wherein said homogenizing is carried out by means of a centrifugal homogenizer. 

14. A process for producing an dl-in-water type emulsion comprising (1) an emulsifying agent, (2) a lysophospholipo- 
protein. and (3) a protdn other than said lysophosphoBpoprotein as component (2), said protein (3) having a larger 
molecular weight than the protein as component (2). which comprises emulsifying a composition containing said 
emulsifying agent (1) and said lysophosphdwrotein (2) by means of a merrbiane emulsifier and then adding 
sakiprdtein (3) thereto. 
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